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INFLUBNCE OF INTERNAL PRESSURE ON THE CRITIGAL SHEAR STPESS
FOR AN INFINITELY LONG CYLIKDRICAL SHELL

Le Ao ﬁ:apovalov‘

As & generalization of the problem of S, P. Timoshenko
(Ref. 1) of the buckling of an infinitely long cylindrical
shell subject to torsiom, let us consider the comditions for
stability of that shell under the combined action of torsiom
and internal mmo. The solution will be obtained in
closed foorm. ‘

Naking use of the equilibrium equations found in Ref. 1
and using the nptafé:lon of the author of that book for the
dlsplacements u, v, and r; we got the following equations:
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where:
‘P’"‘"(' /") @=z (I"/u) = ,_rh(l'" ‘), X=77 (2)2

For infinitely long cylindrical shells, system (1) has the

solution:

LL-'-‘-AGGS(‘%“‘!\Q)q V= Beas(’\" ne).,w Gsm()"‘ n6)

Substitute these expressions for displacements in (1) to
got:
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Equate the determinant of the system of linear equations

(5) to zero and neglect highsr order terms containing o( SD s

CPI » X @ , etco to obtain:
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In the pa:&ﬁicular case considered by S. P, Timoshenko,
where @, = @, = 0, equation (4) simplifies oonsiderably and,
by assuming that A is 2 small parameter and letting n = 2, one
easily determines the minimum valus of the critical shear stress.
HovaVer; with combinad torsion and internal pressure the
minimum values of the function ) occur with significantly
greater values of A and n and only & limlted amount of
simplification is possible in equation (4). In this case we
will investigate equation (4) numerically,

Conailder an infinitely long closed tuhe, let ¢, = & D »
and neglect the higher order terms containing o A , & n¥ ,
AN , otoc. ZEquation (4) may now be written in the trinomial

form: 3
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MiA An) = (V+ “z)_,
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Zhn [N N= 1+ A=A

Fix the magnitudes of the parameters ol and ¢, s« By
successively assigning values to n as A\ takes on the valuves
)\ )\2 pevey Wo may f£ind :'elative mnimm values of the function

cp correaponding ton = Dy D,je0ee and my finally determine

2
the specific mintmm value of the critical shear stress.

The results of thess celculations of the minimm values of
the parameter ¢ as a function of g, from formula (5) are,

for ]J. = 0.3:

@.10°
S
@e10° |a _ & _ a a _ a _
5 = o0 5= 1200 = 600 h = 300 = 180
o 0 . 0055 0.0155 0. 0437 0.1070
0.05 0. 035 0.148 D224 0330 0. 479
0.10 ,0.071 0,222 0,316 0.4685 0872
‘ 0.20 0,141 0. 335 0.463 0.845 0.938
0.40 0.283 C.B11 0.669 0. 206 1.305
0.60 0424 0.658 Oe.852 1.125 1.624
0.80 0. 566 0803 1,027 1:332 1.910
1.00 0.707 0.950 1.189 1.53L 2.156
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wcad increases substentlally in thse prasances of inbdsrmsl EPGIEUDS.,

In zonclusicn, note thiet for infinltely thin shells mder
the action of Internal pressure the roiation g}z f§¢%) ig linsar
as ig evident from the tabls, It is poszaibls t¢ obiain tg ssme
result, namely @ = (14/2) ¢, s from the condition that buckling
under shear 1s possible when the smaller of the principal

stresses vanishes.
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